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Claims 

A disc brake, characterized in that a moveable pad is fixed through a cam device 
end of an operating shaft rotatably provided on a main body so as to face a fixed 



pad, and an operating element having on its outer periphery a circular component 
centered on the operating shaft is fixed to the other end of the operating shaft, one end of 
an operating cable is connected to the outer periphery of the operating element, and the 
operating cable is drawn out via the circular component, the operating cable being 
provided with an adjustment device for adjusting the length of the cable and for adjusting 
the position of the moveable pad. 

Detailed Description of the Invention 

The present invention primarily relates to improvements in disc brakes used on 
bicycles, an object being to provide a disc brake characterized by being capable of 
controlling the slack of an operating cable by means of an adjustment device, and by 
being capable of positional adjustment involving the wear of a moveable pad, while 
providing constant operating force on the moveable pad regardless of positional 
adjustment. 

Bicycle disc brakes are generally connected by an operating cable to a brake lever, 
but the operating force is often affected when the cable becomes stretched, the outer cable 
contracts, or the pad in contact with the disc wears down. 

Adjustment devices have thus been conventionally provided, but separate ones are 
needed to adjust the cable length and to adjust the pad. 

The need for two adjusting devices results in a more complicated structure. 

Combining the two into a single device have been considered to address this 
drawback, but attempts to do this result in a broader range of adjustment tasks compared 
to when separate units are used. Furthermore, depending on where the parts are located, a 
resulting problem is that greater force is needed to operate the brake lever, making it 
impractical to combine both functions in one unit. 

The invention allows two different adjustments to be made by a single adjustment 
device, while allowing the operating force needed to operate the brakes to remain 
constant no matter what the position adjusted by the adjustment device. In other words, 
the invention overcomes the problem of the need for greater operating force which 
previously resulted from such positional adjustment. The invention is characterized in 
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that a moveable pad is fixed through a cam device to one end of an operating shaft 
rotatably provided on a main body so as to face a fixed pad, and an operating element 
having on its outer periphery a circular component centered on the operating shaft is fixed 
to the other end of the operating shaft, one end of an operating cable is connected to the 
outer periphery of the operating element, and the operating cable is drawn out via the 
circular component, the operating cable being provided with an adjustment device for 
adjusting the length of the cable and for adjusting the position of the moveable pad. 

Examples of the disc brake are illustrated below with reference to drawings. 

What is represented by 1 in the figures is a bracket fixed to a bicycle frame (not 
shown), comprising a plate with a through hole formed in the middle. 2 is a main body 
attached to the bracket 1 by an attachment bolt 3 and a collar 4 fitted to the bolt 3. The 
main body 2 is generally U-shaped overall, as shown in Figure 1, and flanks the disc D 
attached to the wheel. 

The main body 2 consists of two divided blocks 2a and 2b, which are connected 
by the attachment bolt 3 through the collar 4. A fixed pad 5 is screwed by a fixing bolt 6 
to the first block 2a facing the disc D. A shaft hole 7 is provided in the second block 2b. 
An operating shaft 8, to be described below, is put into the shaft hole 7. 

The main body 2 may also be formed of a single piece without being divided into 
the first block 2a and second block 2b above. The operating shaft 8 passes through the 
shaft hole 7, rotating and freely moving axially with respect to the second block 2b. On 
one end, that is, the disc D side, the braking cam 91 of a cam device 9 and a moveable 
pad 10 are fixed. An operating element 13 for holding one end of an operating cable 12 is 
fixed to the other end. 

The operating element 13 is in the form of a round plate as shown in Figures 2 
and 3, and is fixed to the operating shaft 8 through a through hole in the center. The 
operating cable 12 runs along a U-shaped groove 13a formed on the outer peripheral 
surface, and a detent 12a on the tip of the cable 12 is supported by a detent hole 13b near 
the outer periphery. 

The operating element 13 may also be partially circular, such as a fan shape, 
instead of the fully circular shapes illustrated in Figures 2 and 3. In short, the shape of the 
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operating element 13 is not particularly limited, provided that it has a circular portion 
long enough to handle the cable being stretched, when the cable stretches, and adjustment 
increments to make adjustments, when the pad wears down, of the necessary length (that 
is, the length needed for the stroke of the moveable pad 10) on the outer periphery. 

A return spring 14 is inserted between the inner surface of the operating 
element 1 3 and the outer surface of the second block 2b. One end is stopped at the 
operating element 13, and the other end is stopped at the second block 2b. The return 
spring 14 has enough torque to move in the direction for taking up the slack of the 
operating cable 12, that is, enough torque to allow force to act in the return direction of 
the operating element 13, in a free state, that is, while not being braked. 

Thus, as a result of the return spring 14, the operating cable 12 is always under 
suitable tension in the return direction. Operating the lever (not shown) at the other end of 
the operating cable 12 causes the operating element 13 and operating shaft 8 to rotate. 

The cam device 9 comprises a concave floor 92 formed around the shaft hole 7 in 
the second block 2b, a plurality of balls 93 supported on the floor 92, and a brake cam 91 , 
the surface of which is in contact with the balls 93. As noted above, the brake cam 91 is 
fixed to the operating shaft 8. 

The operating shaft 8 is rotated to move the moveable pad 10, via the cam 
device 9, toward the disc D for braking. The adjustment device described below rotates 
the operating shaft 8 to adjust the position of the pad relative to the disk D. 

The adjustment device which adjusts the operating cable 12 in addition to the 
positional adjustment of the pad comprises a threaded shaft 30 (with a holder 3 for 
supporting one end of the outer cable 14a) screwed to a fixed arm 45 integrally extending 
from the second block 2b. The position where it is screwed to the arm 45 is adjusted so as 
to rotate the operating element 13 against the return spring 14 to make the 
aforementioned adjustments. 

The use of the adjustment device a for such adjustments is described below. There 
are two types of adjustment, as noted above. One is when the operating cable 12 stretches 
and becomes slack, and the other is when the pad wears down. In the former case, enough 
return torque from the return spring 14 acts on the operating element 13, as noted above, 
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to allow slack resulting from the operation of the operating element 1 3 as illustrated by 
the arrows in Figure 2 to be taken up by rotating the element 1 3. In such cases, if there is 
too much slack when operating the brakes, there will not be enough tension to operate the 
cable 12. Excess forces will therefore be required, and a longer braking time will result, 
making it impossible to stop quickly. It is therefore essential to compensate for the 
stretching of the operating cable 12, and the length must be shortened as illustrated in 
Figure 3. As also noted above, when the operating cable 12 becomes stretched, the brake 
cam 91 rotates in the return direction to the degree that the cable has been stretched. 
Thus, according to the positional relationship between the brake cam 91 and the balls 93 
as illustrated in Figure 4, the moveable pad 10 moves toward to the disk D, and the gap 
between them becomes smaller, making it necessary to move the brake cam 91 as 
illustrated in Figure 3, or more exactly, to the original position illustrated in Figure 5. 

The adjustment operations are the same in all the aforementioned cases. The 
threaded shaft 30 is rotated to change the position relative to the arm 45, and the support 
position of the outer cable 14 is changed, so that the operating element 13 rotates as 
illustrated by the arrows in Figure 2. That is, when the operating cable 12 becomes slack, 
the threaded shaft 30 screwed to the fixed arm 45 is advanced enough to take up the 
slack, and the operating element 13 and operating shaft 8 are rotated against the return 
spring 14 to make the adjustment. Here too, as above, the operating element 13 and 
operating shaft 8 rotate, but when the cable 12 becomes slack, they rotate as much as the 
return spring 14 will allow before returning, so that the position where the operating 
cable 12 stops on the operating element 13 is the correct position, thus preventing 
changes in the position of the moveable pad 10 relative to the disc D. 

By contrast, when the moveable pad 10 wears down, resulting in a larger gap 
between it and the disc D, the threaded shaft 30 is advanced in the same manner as when 
taking up slack to rotate the operating element 13 and operating shaft 8. The rotation of 
the operating shaft 8 moves the moveable pad 10 closer to the disc D (see Figure 6) by 
way of the brake cam 91 to an extent corresponding to the amount of wear on the 
moveable pad 10. 
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That is, the threaded shaft 30 is advanced to rotate the operating shaft 8, that is, 
the brake cam 91 , against the return spring 14 by way of the operating cable 2 and 
operating element 13. As illustrated in Figure 6, the balls 93 become positioned midway 
in the brake cam 91, pushing the moveable pad toward the disk D to an extent 
corresponding to the amount of wear on the moveable pad 10, thereby adjusting for wear. 

The rotation of the operating element 13 upon the advancement of the threaded 
shaft 30 moves the stopping position of the operating cable 12 from that in Figure 3 to 
that in Figure 2 , but since the cable 12 is drawn along the curved portion of the operating 
element 13, the stroke of the cable 12 remains constant, so that there is no change in the 
torque power to the operating element 13. 

That is, in the present invention, the operating element 13 has a circular 
component centered on the operating shaft 8, allowing the cable 12 to be drawn via the 
circular component. The stroke during braking thus remains the same even when the 
operating element 13 is rotated and the position where the cable 12 stops is changed. The 
torque power to the operating element 13 thus remains constant, ensuring proper braking 
performance. It is thus possible to take up the slack of the operating cable 12 and to 
compensate for wear on pads using the single device a. 

As noted above, in the present invention, the slack of the operating cable can be 
taken up and the positional adjustment of the disc necessitated by wear on the pad can be 
managed by a single adjustment device. Despite changes in the points where the cable is 
supported relative to the operating element, the operating force based on the brake cable 
resulting from the circular component of the operating element remains constant, so that 
no greater force is needed as a result of positional adjustments. 

Brief Description of the Drawings 

The figures illustrate examples of the disc brake in the invention. Figure 1 is a 
partial cross section, Figures 2 and 3 illustrate the relationship between the operating 
cable and operating element, and Figures 3 through 6 illustrate the relationship between 
the brake cam and the balls. 

a: adjustment device 
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5: fixed pad 

8: operating shaft 

9: cam device 

10: moveable pad 

12: operating cable 

13: operating element 
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Figure 6 
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